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(54) PAPER SHEET PACKAGE, AND PRINTER USING THE PACKAGE 



(57) Print sheets 7 stacked up are inserted into a 
package member 8 so that the sheets 7 in this state can 
be set in a printer together with the package member 8. 
The package member 8 is provided with an identification 



mark 31 while the printer is equipped with a reflective 
sensor so that the identification mark 31 will be placed 
in a reading area of the reflective sensor only when the 
sheet package 9 is loaded in the printer In a correct di- 
rection. 
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Description 
TECHNICAL FIELD 

[0001] The present invention relates to a configura- 
tion of a sheet package which stores a stacic of sheets 
for a printer, and a configuration of a printer using such 
a sheet paclcage. 

BACKGROUND OF THE INVENTION 

[0002] Direct theonai printers equipped with a line 
thennal head have been welt l<nown. Into such a direct 
thermal printer, heat-sensitive sheets in the fonm of cut 
sheets are stacked up and loaded. Some of such print- 
ers are configured to accommodate a sheet package in 
which numbers of heat-sensitive sheets are stacked up 
and wrapped by a package member. 
[0003] In the printer, the sheets are fed into the ther- 
mal head one by one and each line orthogonal to the 
sheet feed direction Is heated by the thermaf head, by 
which arbitrary letters, images, etc. are printed on the 
sheets. As the heat-sensitive sheets, various types of 
sheets such as heat-coloring sheets and heat-perforat- 
ed sheets can be used. 

[0004] The heat-coloring sheet Includes a base layer 
such as paper, a heat-sensitive record layer fomned by 
applying a heat-coloring material on the base layer, and 
an overcoat layer fomned by applying ultraviolet-curing 
resin, etc. on the heat-sensitive record layer and irradi- 
ating the resin with ultraviolet rays. When such a heat- 
coloring sheet is heated by the themnal head from the 
side of the overcoat layer (print surface), the heat-sen- 
sitive record layer in the heated part changes color. As 
a type of heat-coloring sheet, there exists a multicolor 
heat-sensitive sheet having a plurality of coloring layers. 
When the thenmal head heats such a multicolor heat- 
sensltlve sheet from the side of the coloring layers (print 
surface) while adjusting the amount of thermal energy, 
theheat-sensitive record layer in the heated part chang- 
es color accordingly. 

[0005] The heat-perforated sheet includes a thermo- 
plastic film, a porous base, and an adhesive layer for 
bonding them together. When such a heat-periorated 
sheet is heated by the themnal head of the printer from 
the skle of the thermoplastic film (print surface), the ther- 
moplastic film is perforated to change color of the sheet 
in a desired pattem (character string, etc.). 

DISCLOSURE OF THE INVENTION 

[0006] In either type of existing heat-sensitive sheet 
explained above, the printing is impossible when the 
heat-sensitive sheet is heated by the themnal head from 
a side opposite to the print surface. However, users 
sometimes set sheets in a printer in a wrong direction, 
and erroneously setting the sheets upside down results 
in failure of printing. 



[0007] As another type of sheet for printing, there ex- 
ists a duplicate sheet designed to allow simultaneous 
printing on two sheets. The duplicate sheet is formed by 
stacking up two sheets and bonding them together 
5 along one side. The duplicate sheet has to be set with 
the bonded part placed at the front end in the sheet feed 
direction; and loading the sheet back to front causes a 
paper jam in the printer. 

[0008] Therefore, in apossible distribution pattem, the 
process for making the sheet package by inserting the 
sheets into the package member may be carried out by 
the manufacture, and each user may purchase the 
sheets in the form of the sheet package and use the 
sheets by setting the sheet package in the printer. In this 
. case, the insertion of the sheets into the package mem- 
ber is done by the manufacturer and thus setting the 
sheets In a wrong direction is almost impossible in this 
process. 

[0009] However, even in this case, the process of set- 
ting the sheet package in the printer is done by the user 
and there is a possibility that the user sets the sheet 
package in a wrong direction, resulting in printer trouble. 
[001 0] It is therefore the primary object of the present 
invention to provide a sheet package and a printer using 
the sheet package, capable of letting the user set the 
sheet package in the printer in the correct direction and 
thereby preventing failure and trouble in printing. 
[001 1 ] In accordance with an aspect of the present in- 
vention, there is provided a sheet package comprising 
sheets as print mediums for a printer and a package 
member surrounding the sheets which have been 
stacked up, which is configured so that the sheets can 
be set in the printer togetherwith the package member 
exposing part of the sheets, in the sheet package, the 
package member is provided with an identification mark 
so that the identification mark will be placed in a reading 
area of a sensor provided in the printer only when the 
sheet package Is set in the printer in a correct direction. 
[0012] By the above configuration of the sheet pack- 
age, when the sheet package is set in the printer in a 
wrong direction, the erroneous setting can be detected 
by the printer. Therefore, print failure/trouble can be pre- 
vented by letting the user set the sheet package in the 
correct direction. 

[0013] Preferably the sheet package is configured so 
that the identification mark will be placed in the reading 
area of the sensor provided in the printer only when the 
sheet package is set in the printer in the correct direction 
and the sheets are partially exposed from the package 
member. 

[0014] With this configuration, setting the sheet pack- 
age in the printer before opening the package can also 
be detected, by which print failure^rouble can be pre- 
vented more securely. 

[0015] The package member may be Integrally pro- 
vided with a flap part so that the flap part can be set in 
a closed state in which the sheets are totally covered by 
the package member and in an opened state in which 
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the sheets are partially exposed. In this case, the flap 
part may be provided with the identification mark so that 
the Identification mark will be placed in the reading area 
of the sensor provided in the printer when the flap part 
has been set in the opened state. 
[0016] An error mark for letting the sensor detect an 
error may be formed at a position on the package mem- 
ber that corresponds to a position where the identif rca- 
tion mark exists when the flap part is in the opened state. 
The error mark is placed in the reading area of the sen- 
sor of the printer when the sheet package Is set In the 
printer with the flap part closed. 
[0017] The identification mark may Indicate infomria- 
tion on the sheets. By such configuration, the identifica- 
tion mark can also be used for automatic judgment on 
the type, thbkness, etc. of the sheets stored in the sheet 
package. 

[0018] The identifteation marie may be fonmed by a 
plurality of indicator bits. By such configuration; a plu- 
rality of sheet types can be indicated by various combi- 
nation patterns of the indicator bits, enabling automatic 
judgment by the senisor of the printer. Due to the simple 
bit indication, the structure of the sensor for reading the 
infomnation can be simplified and thereby the cost of the 
printer can be reduced. 

[0019] An error mark for letting the sensor detect an 
error may be formed at every part of the sheet package 
or the sheets that can be placed in the reading area of 
the sensor when the sheet package is set in the pririter 
in an incorrect direction. 

[0020] With this configuration, the enror mark is nec- 
essarily placed at the position of the sensor when the 
sheet package Is set in the printer in an Incorrect direc- 
tion, by which the setting error can be detected without 
fall. 

[0021 ] The error mark may be fonned by a plurality of 
indicator bits indicating the same information, by which 
the error marie can be configured by simple composition. 
[0022] An error mark for letting the sensor detect an 
error may be fonned at a part of the sheet package or 
the sheets that can be placed in the reading area of the 
sensor when the sheet package is set in the printer back 
to front. 

[0023] An error mark for letting the sensor detect an 
error may be fornied at a part of the sheet package or 
the sheets that can be placed in the reading area of the 
sensor when the sheet package is set In the printer up- 
side down. 

[0024] In accordance with another aspect of the 
present invention, there is provided a system compris- 
ing: a sheet package Including sheets as print mediums 
and a package membersurroundingthe sheets stacked 
up; and a printer using the sheet package. In the system, 
the printer includes a sensor. The sheet package is con- 
figured so that the sheets can be set in the printer to- 
gether with the package member exposing part of the 
sheets. The package member is provided with an iden- 
tification mark so that the identification mark will be 



placed in a reading area of the sensor of the printer only 
when the sheet package Is set in the printer in a correct 
direction. The printer operates depending on whether 
the identification mark can be read by the sensor or not. 
5. [0025] The printer may be configured to Inform a user 
of an error when the identification mark can not be read 
by the sensor. 

[0026] With this configuration, the user setting the 
sheet package In an Incorrect direction Is infonned of 
the error and can quickly cope with the situation by re- 
setting the sheet package in the connect direction. 
[0027] The printer may also be configured to regulate 
its sheetfeed operation when the identification mark can 
not be read by the sensor. 

[0028] The identification mark may indicate informa- 
tion on the sheets, and the printer may recognize the 
type of the sheets by letting the sensor read the Infor- 
mation on the sheets Indicated by the identification 
mark. 

[0029] With this configuration, the printer reading the 
identification mark can automatically judge the type of 
the sheets stored in the sheet package along with de- 
tecting that the direction of the sheets is correct. Printer 
control (control of sheet feed speed, the printing head, 
etc.) becomes possible based on the information. 
[0030] The identification mark may be formed by a 
plurality of indicator bits, and the printer may include a 
plurality of sensors corresponding to the Indicator bits 
forming the identification mark. 

[0031] With this configuration, the printer can recog- 
nize the direction of the sheet package and the type of 
the sheets stored in the sheet package by letting the 
sensors read the combination of corresponding Indica- 
tor bits. 

[0032] An error mark for letting the sensor detect an 
error may be formed at every part of the sheet package 
or the sheets that can be placed in the reading area of 
the sensor when the sheet package is set In the printer 
in an incon-ect direction. The error mark is formed by a 
plurality of indicator bits indicating the same information. 
The printer is configured to inform the user of an error 
and regulate its sheet feed operation when ail the sen- 
sors read the same value. 

[0033] With this configuration, in the case where the 
same value is read by all the sensors, the printer judges 
that one of the error marks has been read by the sensors 
due to incorrect setting of the sheet package, by which 
sheet feed operation with the Incorrect sheet setting can 
be avoided and thereby the print failure/trouble can be 
prevented from occurring. 

[0034] The sensor may be implemented by a reflec- 
tive sensor, by which the recognition and reading of the 
identification mark can be attained by a sensor of simple 
composition. 
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BRIEF DESCRIPTION OF THE DRAWINGS 
[0035] 

Fig. 1 is a perspective view of a sheet paclcage be- 
fore being loaded In a printer seeing the sheet pack- 
age from above. ^ 

Rg. 2 is a perspective view of the sheet package 
before being loaded in the printer seeing the sheet 
package from below. 

Fig. 3 is an enlarged view showing a part of the 
sheet package on which an identification marie is 
fomied. 

Fig. 4 Is a perspective view showing the sheet pack- 
age with its flap part closed. 
Fig. 5 is a developed view of the sheet package. 
Fig. 6 Is a perspective view of the printer. 
Fig: 7 is a sectional side view of the printer. 
Fig. 8 is a perspective view showing a sheet storage 
unit of the printer. . 

Fig. 9 is a sectional side view showihg a state In 
which the sheets are set In the sheet storage unit. 
Fig. 10 is an enlarged sectional view showing the 
details of a sheet separation unit and a print mech- 
anism unit. 

BEST MODE FOR CARRYING OUT THE INVENTION 

[0036] Referring now to the drawings, a description 
will be given in detail of preferred embodiments In ac- 
cordance with the present invention. 
[0037] First, a sheet package 9 will be explained be- 
low refenihg to Figs. 1 through 5. 
[0038] - Fig. 1 is a perspective view of the sheet pack- 
age before being loaded in a printer, seeing the sheet 
package from above. Fig. 2 is a perspective view of the 
sheet package seeing it from below. Fig. 3 is an enlarged 
view showing a part of the sheet package on whk:h an 
Identification mark Is fomned. 

[0039] As shown in Fig. 1, the sheet package 9 in- 
cludes heat-sensitive paper 7 in the form of small-sized 
cut sheets of approximately A6 - A7 size for example 
(print medium, hereinafter referred to as "sheets 7") and 
a package member 8 surrounding the sheets 7 which 
are stacked up. 

[0040] The sheet package 9 Is a package fomned by 
storing a stack of the sheets 7 described above In the 
package members, as shown in Fig. 4. A user purchas- 
es the sheet package 9 In the state shown in Fig. 4, par- 
tially exposes the sheets 7 from the package member B 
as shown in Fig. 1 by a prescribed procedure, and sets 
the sheet package 9 in a printer 1 . Incidentally, when a 
flap part 8a is opened, a tear-off part 45 is cut off along 
perforations 46. 

[0041] The package member 8 is fomned by folding a 
plane cardboard material into a box shape. The card- 
board material before being folded is shown in Fig. 5. 
The cardboard material includes a first wrapping partSI , 



a second wrapping part 43. a tongue part 8b and the 
flap part 8a which are integrally fomned around a base 
40 which is in almost the same (rectangular) shape as 
the sheet 7. Incidentally, thin chain lines in Fig. 5 indicate 
5 creased parts, which facilitates the folding of the card- 
board material and the assembly of the package menn- 
ber 8. 

[0042] As shown in Fig. 1 , the foldable flap part Ba is 
formed integrally with the package member 8. Rg. 1 
shows a state in which the foldable flap part 8a Is folded 
down to the base 40 and fixed. In this state, a part of the 
stacked sheets 7 at an end in the lengthwise direction 
(sheet feed direction) exposes its lower surface as 
shown in Fig. 1 . The sheet package 9 in the state of Rg. 
1 is loaded in the printer 1 which will be explained later. 
[0043] In order to fix the flap part 8a in the state of Fig. 
1, a first cut 41 Is made into the lower surface of the 
package member 8 so that the tip of the flap part 8a can 
be inserted therein. 

[0044] Meanwhile, a second cut 42 is made into the 
upper surface of the package member 8 (the tongue part 
8b which will be described later). The flap part 8a (orig- 
inally in the state of Fig. 1 ) can also be folded oppositely 
toward the upper surface of the package member 8 and 
its tip can be Inserted into the second cut 42, by which 
the flap part 8a can also be fixed in a state covering the 
sheets 7. 

[0045] When the sheet package 9 is set in the printer, 
the tongue part 8b on the top of the sheets 7 is situated 
between a pressure board 1 8 (explained later) and the 
sheets 7. In the sheet feed operation of the printer, the 
sheets 7 are separated one by one and conveyed 
smoothly by causing proper friction between the tongue 
part 8b and the sheets 7. 

[0046] Rg. 2 views the sheet package 9 from below. 
As shown in Fig. 2, a corner of the lower surface of the 
package member i8 (opposite to the side exposing the 
sheets 7) is provided with a rectangular identification 
mark 31 . When the sheet package 9 is set in the printer 
1 in the correct direction, the identification mark 31 Is 
placed in a reading area of a reflective sensor 32 (see 
Fig. 8) of the printer 1 as will be described later. The 
identification mark 31 has a width W and a length L in 
the width direction and the lengthwise direction of the 
sheets 7. 

[0047] The identification mark 31 is composed of four 
rectangular indicator bits 31a - 31 d as shown in Fig. 3. 
Among the four bits, 0-3 bits are colored black and 
remaining one bit is not colored (remains in the color 
(white) of the foundation of the package member 8). In 
the exannple of Fig. 2, the indicator bits 31a, 31c and 
31 d are colored black, while the remaining bit 31 b is left 
white. The identification mark 31 can be formed by 
known methods such as printing. 
[0048] The blackAvhite pattern has been preset de- 
pending on the type of sheet (heat-sensitive paper of a 
normal type, heat-sensitive paper capable of gaining 
two colors, label paper, duplicate paper allowing simul- 
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taneous printing on two sheets, etc.) stored in the pack- 
age mennber 8, The printer 1 recognizes the sheet type 
automatically by reading the pattern by the reflective 
sensor 32 (described later). 

[0049] On the lower surface of the sheet package 9 
shown In Fig. 2, at the opposite comer at the end of a 
diagonal line drawn from the identification mark 31 , the 
sheets 7 are exposed from the package member 8 at 
least by the size W (width) x L (length) of the identif k:a- 
tion mark 31 . The part fomis an en^or mark E as ex- 
plained below. 

[0050] In this embodiment, the reflective sensor 32 re- 
gards an all-white mark as an error mark (explained later 
in detail). Therefore, the exposed part of the sheets (W 
(width) X L (length)) functions as an en-or nriark. 
[0051] It is unnecessary to fonrn a particular error mark 
in cases where the package memtser 8 is white or the 
sheets stored In the package member 8 are white, that 
Is, no problem occurs if the part that can face the reflec- 
tive sensor 32 when the sheet package 9 is set in a 
wrong direction is white. In cases where the sheets 7 or 
the package member 8 is nonwhite, a particular error 
mark is fomned by coloring the W x L part white by 
means of printing, etc. 

[0052] Such error marks E are formed also on the up- 
per surface of the sheet package 9 as shown in Fig. 1 . 
The package member 8 exposes its comers (that come 
to the same positions as the aforementioned identifica- 
tion mark 31 and error mark E when the sheet package 
9 is set upside down) at least by the size W (width) x L 
(length) of the identification mark 31 , which senses as 
the efror marks E. 

[0053] In the following, the overall configuration of the 
printer 1 will be described refemng to Figs. 6 through 1 0. 
[0054] Fig. 6 is a perspective view of the printer. Fig. 
7 is a sectional side view of the printer. Fig. 8 is a per- 
spective view showing a sheet storage unit of the printer. 
Fig. 9 Is a sectional side view showing a state in which 
the sheets are set in the sheet storage unit.^ Fig. 10 is 
an enlarged sectional view showing the details of a 
sheet separation unit and a print mechanism unit. 
[0055] As shown in Fig. 6, the printer 1 is f omned com- 
pact in size, with a rectangular shape of approximately 
A6 size or A7 size in a plan view and a thickness of ap- 
proximately 2 cm or less. 

[0056] The printer 1 has a body case 2. The body case 
2 includes a frame 3, a lower cover 4 covering the bot- 
tom of the frame 3, and an upper cover 5 covering part 
of the top of the frame 3. 

[0057] In a part of the upper part of the frame 3 that 
is not covered with the upper cover 5, a sheet storage 
unit (sheet supply unit) 8 is fomned as shown in Fig. 3. 
In the sheet storage unit 6, the sheet package 9 is in- 
serted and set. 

[0058] The top of the sheet storage unit 6 is covered 
with a lid 1 0, which Is rotatable with respect to the body 
case 2 as shown in Fig. 7. The body case 2 is provided 
with an unshown lock mechanism, by which the lid 10 



can be locked at a closed position as shown in Fig. 9 
with the sheet package 9 loaded in the sheet storage 
unit 6 as described above. 

[0059] At one end of the sheet storage unit 6 , a sheet 
5 separation unit 11 including a pickup roller 12, a sepa- 
ration block 13, etc. is placed. Beneath the upper cover 
5, a print mechanism unit 14 (described in detail later) 
Including a thermal head 15, a platen roller 16 and a 
paper guide 1 7 is placed. 
10 [0060] At the other end of the sheet storage u nit 6, the 
reflective sensor 32 is provided to a comer oh the bottom 
of the sheet storage unit 6 as shown in Fig. 8. The re- 
flective sensor 32 Includes four sensors 32a - 32d ar- 
ranged in a line corresponding to the aforementioned 
indicator bits 31a - 31 d. Each sensor 32a - 32d emits 
light and measures reflected light, by which the state 
(black or white) of each corresponding indicator bit 31a 
- 31 d of the Identification mark 31 is detected. 
[0061] The sheet separation unit 1 1 will be explained 
below. 

[0062] As shown in Fig. 1 0, to one end of the sheet 
storage unit 6 in the vicinity of the print mechanisrp unit 
14 (right-hand side in Fig. 10), the pickup roller 12 and 
the separation block 13 are provided. On the Inner sur- 
face of the lid 1 0 facing the sheet storage unit 6, a pres- 
sure plate 18 is supported rotatsibly. A coil spring 19 is 
placed between the pressure plate 1 8 and the lid 10 so 
as to constantly exert pressure on the pressure plate 1 8 
to rotate it downward. 

[0063] The aforementioned sheet package 9 is set in 
the sheet storage unit 6, with the lower surface of the 
lowermost one of the stacked sheets 7 (stacked up and 
stored in the package member 8 with their print surfaces 
facing downward) being exposed partially from the 
package member 8 as shown in Fig, 9. When the lid 10 
is closed and locked, the pressure plate 18 (pressed 
downward by the aforementioned spring 19) presses 
the exposed part of the sheet 7 against the pickup roller 
1 2 via the tongue part 8b of the package member 8, let- 
ting the lower surface of the sheet 7 contact the pickup 
roller 12. 

[0064] The separation block 1 3, provided in the vicin- 
ity of the pickup roller 1 2, has a separation guide surface 
13a being tilted with respect to the sheet feed direction 
of the pickup roller 12. 

[0065] In this configuration , the pickup roller 1 2 which 
is driven and rotated exerts feeding force on the lower- 
most sheet 7 contacting the pickup roller 12. As a prin- 
ciple, the lowermost sheet 7 is conveyed by the feeding 
force of the pickup roller 1 2 (caused by the spring 1 9) 
exceeding braking force from the separation guide sur- 
face 13a and negative frictional force from a (second) 
sheet on the conveyed sheet. The second lowermost 
sheet on the conveyed sheet receives positive frictional 
force from the lowemiost sheet, negative frictional force 
from a third lowermost sheet and braking force from the 
separation guide surface 13a and thereby stays at its 
position with the force balance, by which multi feeding 
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is avoided. With the separating function of the separa- 
tion guide surface 13a of the separation block 13. only 
one sheet 7 at the bottom of the stacked sheets is sep- 
arated and conveyed out of the sheet package 9. 
[0066] The print mechanism unit 14 will be explained s 
below. 

[0067] The platen roller 16 is rotatably provided next 
to the separation block 1 3 (on the right-hand side of the 
separation block 13 in Fig. 10), and the paper guide 17 
Is placed close to the exterior surface of the platen roller io 
16. As shown in an enlarged view of Fig. 10, the paper 
guide 17 has a sliding surface 17a which is fomned to 
have a concave sectional fomj like a tilted letter "U" 
along the exterior surface of the platen roller 16. Be- 
tween the paper guide 1 7 and the body case 2, a pres- ^ ^ 
sure coil spring 20 is placed so as to press the sliding 
surface 17a against the exterior surface of the platen 
roller 1 6. 

[0068] In this configuration, the sheet 7 separated by 
the aforementioned sheet separation unit 11 is con- 
veyed by the pickup roller 12 and thereby passes 
through a gap between the bottom of the separation 
block 1 3 and a guide plate 21 for guiding the sheet 7 
toward the platen roller 16. 

[0069] The sheet 7 is guided by the guide plate 21 and 2S 
fed beneath the platen roller 16 to a gap between the 
platen roller 16 and the paper guide 17. The sheet 7, 
held between the exterior surface of the platen roller 1 6 
and the sliding surface 1 7a of the paper guide 1 7, is con- 
veyed by the revolving platen roller 16 upward being 30 
tumed over in the tilted U shape and reaches the top of 
the platen roller 16 with its print surface facing upward. 
[0070] The thennai head 1 5, placed nearby the top of 
the platen roller 16, has a heating element unit 15a as 
a printing unit. The thenmal head 15 is provided to be 
rotatable around a rotation axis 1 5b, by which the heat- 
ing element unit 15a can contact and separate from the 
top of the platen roller 16. 

[0071] Incidentally, the themnal head 15 is designed 
to be rotatable as above so that the thermal head 1 5 will 40 
not aisturb a "jammed paper clearance operation" when 
the sheet 7 has got jammed between the platen roller 
1 6 and the paper guide 17. 

[0072] To the themrial head 15, an end of a spring 22 
of a twisting coil spring type is attached, by which force 
for pressing the heating element unit 1 5a against the top 
of the platen roller 1 6 is applied to the themnal head 15 
constantly. 

[0073] In this configuration, the heating element unit 
15a of the thermal head 1 5 makes contact with the upper 50 
surface of the sheet (conveyed by the platen roller 16 
with its print suriace facing upward as above) and the 
printing on the sheet 7 is carried out at the contacting 
part. 

[0074] The thermal head 15, fomned as a line head, 55 
is capable of printing arbitrary letters, images, etc. on 
the conveyed heat-sensitive sheet 7. by executing print- 
ing on each line orthogonal to the sheet feed direction. 



The print width on each line is set to a width whbh is 
approximately the same as the width of the sheet 7 as 
the target of printing. 

[0075] Such a thermal head 15 is employed as the 
printing head for the following reasons. By use of the 
heat-sensitive sheets as the record mediums, consum- 
able items like ink, ink ribbons, etc. become unneces- 
sary and mechanisms such as an ink supply mechanism 
can be left out, by which the printer 1 can be designed 
compact in size. 

[0076] On the aforementioned separation block 13, a 
sheet ejection guide surface 13b, being tilted relative to 
the sheet feed direction of the platen roller 16, is formed. 
[0077] The sheet 7 after being printed by the heating 
element u nit 1 5a of the thermal head 1 5 is guided by the 
sheet ejection guide surface 1 3b and thereby ejected to 
the upper side of the lid 10 through a gap between the 
lid 10 and the upper cover 5 of the body case 2, as 
shown in Fig. 6. 

[0078] As explained above, in the printer 1 of this em- 
bodiment, each sheet 7 is conveyed so that the lower 
suriace of the sheet 7 set in the sheet storage unit 6 will 
face the thermal head 15 for printing. Therefore, the 
sheets have to be set in the sheet storage unit 6 correctly 
(so as not to be upside down) with their print surfaces 
(heat-sensitive surfaces) facing downward. 
[0079] To meet the requirement, in this embodiment, 
the sheets 7 are stored in the package member 8 in the 
correct direction by the manufacturer. The user purchas- 
es the sheet package 9 and sets it in the printer 1 avoid- 
ing the upside-down setting, by which each sheet 7 can 
be fed to the print mechanism unit 14 in the con-ect di- 
rection. 

[0080] However, if the user sets the sheet package 9 
upside down, a sheet feed error occurs. In this embod- 
iment, the upside-down setting causes direct contact of 
the tongue part Bb with the pickup roller 1 2. In this case, 
in addition to the sheet feed error, strong friction devel- 
oping between the pickup roller 12 and the tongue part 
8b might overioad a motor which drives the pickup roller 
12. 

[0081] Further, since the package member 8 of the 
sheet package 9 is opened at one end in its lengthwise 
direction and closed at the other end as shown in Fig. 
1 , the sheet package 9 has to be set correctly (avoiding 
back-to-front setting) so that the opened end will face 
toward the print mechanism unit 14. The back-lo-front 
setting of the sheet package 9 makes the sheet feed 
operation totally impossible. 

[0082] To eliminate such trouble, the sheet package 
9 of this embodiment is provided with the identification 
mark 31 on the package member 8. The identification 
mark 31 is configured to be placed ir. the reading area 
of the reflective sensor 32 (fomied as shown in Fig. 8) 
only when the sheet package 9 is set in the printer 1 
correctly avoiding the upside-down or back-to-front set- 
ting. If the sheet package 9 is loaded in the sheet storage 
unit 6 in a wrong direction, one of the aforementioned 
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three error marks E necessarily comes to the position 
of the reflective sensor 32. by which the setting error of 
the sheet package 9 can be detected without fall. 
[0083] Incidentally, there is a possibility that the user 
erroneously sets a closed sheet package 9 (with the flap s 
part 8a closed) in the printer This also causes the sheet 
feed errorp and thus some countenneasure becomes 
necessary. 

[0084] In this embodiment, the dimensions of the 
sheet storage unit 6 of the printer 1 and those of the io 
sheet package 9 are determined so that the sheet pack- 
age 9 can not be set in the printer 1 (the lid 10 of the 
printer 1 can not be closed) unless the sheet package 
9 is opened and the flap part 8a is folded down to the 
base as shown in Fig. 1 . Thus, the sensor 32 Is not re- 
quired to detect the unopened state of the sheet pack- 
age 9. 

[0085] It Is also possible to let the sensor 32 detect 
the unopened state (with the flap part 8a closed). The 
detection becomes possible by the following configura- 20 
tion, for example. First, an error mark is also provided 
to the position of the identification mark 31 shown in Fig. 
2. in place of the Identification mark. Further, the size 
and the shape of the flap part 8a is set so as to hide the 
error mark when the flap part 8a is folded down to the 25 
base. Further, an identification mark is formed on the 
part of the flap part 8a facirig the sensor 32 when the 
flap part 8a Is folded down to the base (i.e. the part hid- 
ing the error mark). 

[0086] By such a configuration, the error mark faces 30 
the sensor 32 when the sheet package 9 is unopened. 
When the sheet package 9 has been opened and the 
flap part 8a has been folded down to the base (when the 
flap part 8a has been opened), the error mark is hidden 
by the flap part 8a and the identification mark 31 on the 35 
flap part 8a faces the sensor 32. 
[0087] In this case, the error mark is also provided to 
proper parts of the unopened sheet package 9 so that 
an error mark will face the sensor 32 when the unopened 
package Is set in a wrong direction. 40 
[0088] V\^en a print instruction is supplied from an up- 
per-level device (e.g:, a personal computer) connected 
with the printer, the sensors 32a • 32d of the reflective 
sensor 32 read the blackAvhIte pattern which is formed 
by the indicator bits 31 a - 31 d of the identification mark ^5 
31 . Since the pattem has been associated with a partic- 
ular type of sheet as mentioned above, the printer can 
automatically judge the sheet type and thereby can con- 
trol driving speeds of rollers and current supply to the 
thermal head automatically. so 
[0089] Since the Identification mark 31 includes four . 
indicator bits 31a - 31 d, the number of possible black/ 
white combination pattems of the Identifbation mark 31 
(i.e. the number of sheet types that can be Indicated by 
the mark) is 2* = 1 6 theoretically. 55 
[0090] However, among the 1 6 pattems, theall-white- 
pattem (with all the four indicator bits being white) is not 
employed as the identification marie 31. 



[0091] The all-white pattem Is avoided for the discrim- 
ination of the identification mark 31 from the aforemen- 
tioned error mark E. In this embodiment, a totally white 
part is regarded as the error mark E. and thus all the 
four sensors 32a - 32d read "white" when the error marie 
E is in the reading area of the reflective sensor 32. The 
printer 1 of this embodiment judges that the direction of 
the sheet package is incorrect or the sheet package 9 
is unopened when all the sensors 32a - 32d detect 
"white". In this case, an unshown judgment unit judges 
the occurrence of the error and thereby a proper notifi- 
cation means infonns the user of the error by alarm dis- 
play (error indicator), alarm sound (buzzer), etc. to let 
the user cope with the situation. 
[0092] In short, the all-whrte pattem (with four white 
bits) is not employed as the identification martc 31 so 
that such errors can securely be discriminated from the 
normal state In which the sheet'package 9 is set conrect- 

'y- 

[0093] Further, an all-black pattern (with all the four 
Indicator bits being black) is also not employed as the 
identification mark 31 . 

[0094] The all-black pattern is avoided for letting the 
printer 1 recognize an empty state with no sheet pack- 
age 9 loaded in the sheet storage unit 6. With no sheet 
in the sheet storage unit 6, there is no object for reflect- 
ing the light emitted from the sensors 32a - 32d, by which 
"black" is detected by all the sensors 32a - 32d. Based 
on the fact: the printer 1 of this embodiment is configured 
to inform the user of the error when the sensors 32a - 
32d detect the all^black pattem. similariy to the above 
case of the error mark E. 

[0095] in short, the all-black pattem (with four black 
bits) is not employed as the identification mark 31 so 
that such an error can securely be discriminated from 
the normal state in which the sheet package 9 is set cor- 
rectly. 

[0096] As described above, according to the embod- 
iment of the present Invention, when the sheet package 
9 is loaded in the printer 1 in an incorrect direction, not 
the identification niarie 31 but an error mark E is read by 
the reflective sensor 32 and thereby the user is informed 
of the error. Therefore, the user can reset the sheet 
package 9 In the correct direction avoiding the upside- 
down or back-to-front setting, by which failure and trou- 
ble in printing can be prevented. 
[0097] The type of sheet can also be judged automat- 
ically by the detection of the information indicated by the 
identification mark, enabling automatic control of the 
printer depending on the sheet type. 
[0098] Further, the simple indicatfon of the inf omnation 
by several Indicator bits allows simplification of the sen- 
sor for reading the information. The reflective sensor 
can be configured simply by arranging several sensors 
in a line corresponding to the indicator bits for example, 
by which the manufacturing cost can be reduced. 
[0099] While the printer in the above embodiment only 
infonns the user of an enT>r when the error is detected 
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tificatron mark so that the identification markwilt be 
placed in the reading area of the sensor provided in 
the printer when the flap part has been set in the 
opened state. 

5 

4. The sheet package according to claim 3, 

wherein an error mark for letting the sensor 
detect an en-or is formed at a position on the pack- 
age member that corresponds to a position where 
10 the identification mark exists when the flap part is 
in the opened state, and 

wherein the error mark is placed in the reading 
area of the sensor of the printer when the sheet 
package is set in the printer with the flap part closed. 

15 

5. The sheet package according to claim 1 , wherein 
the Identification mark indicates information on the 
sheets. 

20 6. The sheet package according to claim 5, wherein 
the identification mark is fonmed by a plurality of in- 
dicator bits. 

7. The sheet package according to claim 1 » wherein 
25 an error mark for letting the sensor detect an error 

is formed at every part of the sheet package or the 
sheets that can be placed in the reading area of the 
sensor when the sheet package is set In the printer 
in an incorrect direction. 

30 

8. The sheet package according to claim 7, wherein 
the error mark is formed by a plurality of Indicator 
bits indicating the same infomnation. 

35 9. The sheet package according to claim 1 , wherein 
an error mark for letting the sensor detect an error 
is formed at a part of the sheet package or the 
sheets that can be placed in the reading area of the 
sensor when the sheet package Is set In the printer 

40 back to front. 



by the reflective sensor 32, the printer may also be con- 
figured to automatically control its operation in this situ- 
ation. In the case where the same value is read by ail 
the sensors (all "white" or all "black" ) . the printer may 
also regulate Its sheet feed operation along with inf onm- 
ing the user of the error, by which the print failure/trouble 
can be prevented from occurring even if the user does 
not notice the error. 

[01 00] As set forth hereinabove, by the present inven- 
tion, erroneous setting of the sheet package in the print- 
er in an incorrect direction can be avoided and thereby 
the printfaiiureArouble can be prevented from occurring. 
[0101] White the above embodiment has been pre- 
sented as an illustration, various modifications can be- 
made to the embodiment regarding the sizes, shapes, 
etc. of the flap part, the wrapping parts and the tongue 
part of the sheet package. The configuration of the Iden- 
tification mark and the sensor for reading the mark can 
also be modified in various ways, such as employing bar 
codes as the identification mark. Thus, the present in- 
vention is not to be restricted by the above particular 
illustrative embodiment but to be appreciated on the ba- 
sis of the appended claims. 



Claims 

1. A sheet package, comprising: 

sheets as print mediums for a printer; and 

a package member surrounding the sheets 

which have been stacked up, 

the sheet package being configured so that the 

sheets can be set In the printer together with 

the package member exposing part of the 

sheets, 

wherein the package meml>er Includes an 
identif cation mark so that the identification mark will 
be placed In a reading area of a sensor provided in 
the printer only when the sheet package is set in the 
printer in a correct direction. 

2. The sheet package according to claim 1 , wherein 
the sheet package is configured so that the identi- 
fication mark will be placed in the reading area of 
the sensor provided in the printer only when the 
sheet package is set in the printer in the correct di- 
rection and the sheets are partially exposed from 
the package member. 



10. The sheet package according to claim 1. wherein 
an error marie for letting the sensor detect an enror 
is fonmed at a part of the sheet package or the 
45 sheets that can be placed in the reading area of the 
sensor when the sheet package is set In the printer 
upside down. 



11. A system, comprising: 

so 

a sheet package including sheets as print me- 
diums and a package member surrounding the 
sheets stacked up; and 
a printer using the sheet package, 

wherein the printer includes a sensor, 
wherein the sheet package is configured so 
that the sheets can be set in the printer togetherwith 



3. The sheet package according to claim 2, 

wherein the package member is integrally 
provided with a flap part so that the flap part can be 
set in a closed state in which the sheets are totally 
covered by the package member and in an opened 
state in which the sheets are partially exposed, and 
wherein the flap part is provided with the iden- 
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the package member exposing part of the sheets, 
the package member being provided with an iden- 
tification mark so that the identification mark will be 
placed in a reading area of the sensor of the printer 
only when the sheet package is set in the printer in s 
a correct direction, and 

wherein the printer operates depending on 
whether the Identification mark can be read by the 
sensor or not. 



10 



12. The system according to claim 1 1 , wherein the print- 
er is configured to inform a user of an error when 
the identiftcation mark can not be read by the sen- 
sor. 

1 3. The system according to claim 1 1 , wherein the print- 
er is configured to regulate its sheet feed operation 
when the identifk:ation mark can not be read by the 
sensor. 



15 



20 



14. The' system according to claim 12, 

wherein the identification mark indicates Infor- 
mation on the sheets, and 

wherein the printer recognizes the type of the 
sheets by letting the sensor read the information on 
the sheets indicated by the identification mark. 

15. The system according to claim 14. 

wherein the identification mark is fomned by a 
- plurality of indicator bits, and 30 
wherein the printer includes a plurality of sen- 
sors corresponding to the indicator bits forming the 
identification mark. 

16. The system according to claim 12, 55 

wherein an error mark for letting the sensor 
detect an error is fonmed at every part of the sheet 
package or the sheets that can be placed in the 
reading area of the sensor when the sheet package 
is set in the printer in an incorrect direction, the error 40 
mark being fomned by a plurality of indicator bits in- 
dicating the same information, and 

wherein the printer is configured to inform the 
user of an errorandregulate its sheet feed operation 
when all the sensors read the same value. 

17- The system according to claim 11 , wherein the sen- 
sor is implemented by a reflective sensor. 



so 
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